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Some, therefore, have attributed the return sound to the change in composition of the upper air with height, and others to a large increase in temperature of the stratosphere 50 kilometers or more above the surface. But both these hypotheses seem improbable because, among other reasons, presumably, not much energy would be left to turn back in a sound wave after reaching a height of 50 to 75 kilometers, or could be turned back by the excessively rare atmosphere at these great heights. Possibly, it may be due to that marked temperature inversion that often occurs at the base of the stratosphere, although, at its best, it would not be sufficient to return sound to the earth if it followed only ray paths. However, it is not so restricted, but, on the contrary, strongly diffracted, else every surface sound would quickly pass above our heads except to the leeward in a fair to strong wind, and every obstacle would cast a sharp sound shadow. Perhaps then it is the portions of these diffraction waves that are only slightly upturned at the base of the stratosphere, which are there refracted back to the earth and which produce reaudibility beyond the zone of silence. But the problems of the silent zone, and the sound beyond, still are puzzles despite the studies of Maurain,1 Meyer,2 and Nolke,3 and a lot of others they cite, in turn.
LOCATING BY SOUND
Sound Pointing.—It is well known that a very small difference in the phase of a sound as it enters the two ears, generally, is quite perceptible.4 If, then, one could actually, or virtually by some artificial aid, stretch his ears far apart, and listen in at widely separated portions of the wave front he, obviously, could determine the direction of the sound arrival with great precision. And this has been done5 by the aid of long, gently tapering, hollow cones, mounted some distance apart with their axes parallel, quickly adjustable in direction, and supplied, at their smaller ends, with aural tubes.
On correcting for refraction, due essentially to wind and differences in temperature (often- impossible to do very accurately), the direction of the source, or, at least, its direction when the received sound was emitted, is determined.
Sound Ranging.—Not only is it possible to determine the direction of the source of a sound, but, by the aid of three listening stations, its exact location as well. In this way the positions of many enemy cannon were located during the World War.6 The details of sound ranging, as
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